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(57) Abstract: A magnetic memory device capable of im- 
proving write characteristic by providing a magnetic flux con- 
centrator which can apply a current magnetic field generated 
by a write word line effectively to the storage layer of a TMR 
element The magnetic memory device (1) includes the TMR 
element (13), a write word line (first wire) (11) electrically 
insulated from the TMR element (13), and a bit line (second 
wire) (12) to be electrically connected to the TMR element 
(13) and three-dimensional ly intersecting the write word line 
(11) via the TMR element (13). The device further includes a 
magnetic flux concentrator (51) composed of a highly perme- 
able layer arranged on both sides of the write word line (11) 
and along the surface of the write word line (11) opposite to 
the surface opposing to the TMR element ( 1 3). At least one of 
the side walls of the magnetic flux concentrator (5 1) is formed 
to protrude toward the TMR element (13) side from the write 
word line (11). 
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i^lfi^^^lio*^*^^ flft»JBt^*-©te©*j£6Bfi© 
&»»7- F« 1 1 ©±*fcSTMR$f 1 3#»*Sn^OJ: 

ittKyMu i:»«anTw*. ±»»#a*t7 - i i 
7 — hi i i ©mc«> s + » 5 5 

n^±iam^* + «5 5©^&<£fc-2fte»^&*' 7 ~^ 

1 UQTMRlf 1 3 IJC^f tHtfctlfcl^^ntl^. 
$ £> 5 5 s &ffS:&fafc&3BbfclRt)mua55 5 a t 

#RJt6nTV^. ^^T«> -^^bT3SOmb^5 5 a t ft 
$«>fc35iK«P 55s©I$t tBO. 3 2 8 /imH, $fc*»aP 5 
5 s © ftm fc#fifcSnfc!Rt> ffi Vffl 5 5 a t , 5 5 a t © M Bl d 
t 0 . 47 2/zm<hl'fco 
£fc^6EITte:353$gfl5 5 s © M <8'Jfc 3S 0 fcB U SB 5 5 a t & 

^^flP^&^y-F*! UOTMRif 1 3 fil fc ^ * ffl b tc 
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±E» 2 * J| CD 55tltll 

n£««E«S3££fi§ 1 llig©^!!©^^**^ 5 liofessfc 

^j^cfc<TMRm^l 3 ©t21tJB 3 0 4 K**S13:* H t«»T 

# S o 

^a^y-Ffcl 1 l;MLT4^MtE^t5 k' 7 b 1 2 

£S6««fc»* -WAJ* 0 . 4umX0. 8jim©:*:^2£*rT£ 
TMRlf 1 3#»*4ftTVi5. KDTMR^f 1 3 tt, # £ 
3i» »7- H» 1 1 Jb 3 0 0 n m©^ £ ©*&^Jg 4 7 £ tf* b T 
J&jfcSft* *CD±®fcttt!y Mil 1 2 fc»tt3ftTV>5. 

±sb#^ i*^?- Hin \znffi&ffi-t z.£\z&K>m&. 

t§lSI#Oy5il / -/3 > £ fx o „ ^ ©*§:£, K£ 7 ® Id 

i 2©*jRr«dK*»tt**fc* | 7*-- p * 1 lfctto*^^ 
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\Zftm?Z. Lfcj&SoT, MJ&M*& 51H< te5&3£m*3& 5 

^tl51«IWSTMR$Tl 3^^*$ii:§Clt^T#?&:^o 

1 ©««£#«!ig*r**»fclfc!M4. TMR 

ft««2tUT, *H#fl 5 9 4 0 3 1 9^BJ3*ffl«K 
«a©IK1Bi ft, j» 8 H fc J: o TttWr S. *«:ra» 8 H Kl J; o T, 

*8BK*t«k5lC, l#»J«Stl, £© 

Ss^S*^*?— Flftl lCWtttTMRlf 1 3 # Jfc 

sn, ^©±®&tf ^ h 3» i 2ic»«snTv>*. 

Hil 1 O^ffllcSTMRif 1 3tt&KfcHT* tt«ttflt*»&& 
s»jscj**» 5 7 *S»ri5SnT^«. »*a*»7- H« 1 1 ©« 
Iffc»J* 3*1 5 7 ©&*« 5 7 s 

-Tfcfrt^ S^&^y-HSIl 1 «k 0 TMRlf 1 3 {fflfc:^ 

~> 5 ^ 1/ — > a > & , »#2.^y-h'^i i <o«lffii:f jS^n 
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tcM?£M*m 5 7 (D&M 57s©#)l$ttt0. 21/zratl, 
5 7 ©fti»8P 5 7 s ©lHIHd fcfc 0 . 59^mHfc. 

^oMm, nam i & v a-s &nfc««Eat#tt» 

ES3Clfl*S§ 5 7 tioT^05fe«S 5 7 s fcfi3t3*U 

l^fiJSfc^^^nfea^m^glB 7 5 7 

s , 5 7 sffltftt)3l<fe5. VfrV UMM * §g 5 7 © 
57stTMRlf 13 £ © mm ifi H V* T V> S & * , mSfc 
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mi o Bfc*ti5 ic, msmm^mmom i aa^ugn 

1 ( 1 c ) tt, mi AHfc *o*CR91 5 1 fc*V» 

T , TMRlf 1 3K:^I^li"5ffi!l©«#ji* , 7— Hill 1 * ® 

EB¥J1 7 1 &<S#)XW.J&M*& 5 1 (5 1 c)«J««SnTV>5. 

*«7- p* i i ©«®K:»jfc3nfci«a«*Ji©^fr < 
asnxi**. *r ci0^^*4»^5 i 

95 1 stt, TMRlf 1 3 ©ffiffi i:«6ii4 6§^tt, T M 
Ri jf^ 1 3 oBBttS 3 0 4 ^t^l3 1 3i0#®tl^^ 

0 3 £ IBIi m 3 0 4fc©^®A>6tB»Ji3 0 4 i^t^l3 

1 3 fciofflSiS-CCiSSttiiii^Sl'^. 
§§5 1 ©3fe«Sffi 51stTMR$fl3 h<Dmm\t, 

5 1 5 1 s fc***ttfc**«**«»«Ji 3 0 4 

m&< : M-rz>& i m£fz>'&^i) i &Q^ fn^a^^sifn o o n 
Mem i iii^t u mn<om i gsj6 ©j^ir ©*#»&£ ft 

ii i Hfc****«j*»riifHfc*oTWW*r*. is i 

S 1 i^^^e U ««Kl#t>*» 4 ^> »* 
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«#B&u^o sat, tt«*i*«**y««fc**>** 1 * ls<D 
i (id) *rB* i ah £.fco t«e ufc* i 

«iB«i:i«5a«*Ji^6fe*«** + *5 1 (51d) iOWfc 

f« i i ©fia® ic3§i**nfc± 5 i ©'>& 
< fct>-^ (s®t«m^) p« i i * t> ™ 

R |f 1 3 IMlC$5*tti Ufc^It^^^tlTViS. ~rtSLt>%, z. 

5 1 ©AH 5 1 s TMRlf 1 3 

(DmmtmmWkA 6$^UT,TMRii i 13(DfHtl 3 0 4 t 

^ t , ; ^i3 i 3 iKDR-n tmm^m^ ^-e^^-r & z. t&*s 

*&BttJI 3 0 4 ^V^I3 1 3t0f®ST©l^t 

«**+»5 1 ®^S^5 1 s fcTM 
1 3 t©K«tt. 5 1 5 1 s 

3 0 4 K«#J:<»t*»li:t*M 
#|*.fc£^©m8lfci: 2 0 OnmPiTtt^^WSU^ 
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l (l e) WGJdi i@(aoTi^lfcItI^^5 l d 

\z $$^x , 1 1 a^y- hii i (D mmtet&MWk 6 2 ^T^^b. 

^CD^i^l^ 6 2 §^LTHI1^I^ 6fcSlKJ|tm*«5 1 (5 
1 e) ^Snt^SfeOt^S. £ <£> *i T *> , * # & «7 
- H « 1 l©-IW®C7^^SnfcJifBa3*C**8S5 1 © 4> ft: < £ 

2S^bTjllJSnTH5*ai*17 1 TMRlf 1 3 

« 5 1 <Dmmffifr<Difc%t1® 5 1 s te> TMRlfl 3 (DMlfitm 
||46 b.T, TMRSf 1 3 <Df31feJf 3 0 4 t + tf^l 

3 i 3 t<Dftmhmm<Dm2&T?mm?2>z£tfnsm~?&*)* m 
xuh >*jvmmm 3 0 3 tmm.m 3 0 4£<z>#®^£>i2n® 

3 0 4 i + t^yi3 1 SiOlfS^TClt^ttSIlt^^ 
*bVi. IIIt^5 1 <Z>&«SP5 1 s iTMRlf 1 3 

tcommn. mj&m*m 5 io^a^5 1 sKj^s-frfcrn^ 

%#*1E1ftJB 3 0 4 lc3&J*<k < lT5Eitt«^5«»»0 > 
U^t (OmMte 2 0 0 nm^Ttt^^i^ffSt^. 

•g- v> n fc£ * is ii®fi©iisi$i^ ^§1$!* 
g§ 5 1 e « , aa aa & 1 1 m^z^-Dxmm^rcm 4mm<D^m<Dm 

1 1 tlH^ilS^LTilll^l^f T 
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fctett^g&frv— \*mi i (Dm m \zmms& 6 2 ^^utiii 

_h IE a Hell* 32 5 i<d4>7£< (SliTteW^) 

5 ji^y- F» 1 UOTMRlf 1 3#J^^#ffibfe^^tC^ 

3 o 

10 iEIHI^^'Jitl ( 1 a ~ 1 e ) tf fc^a*?- 
F m 1 1 tt , 4> & < £ % > TMRlf 1 3t^ffBj"r^M^«S*f 

ftS^ifcil*^ 5 1 (D'PU < t fc — 1 
15 J:DTMR|?1 3 MfCSH^ffl Ufe^tliC^^^nT^T, HISS 
0fIlfi!)iIgl5^O^Sg|5 5 1 s » IB 1ft S 3 0 4 ©S5 3 K1J3 

is«il*§§ 5 1 £>$fc«S& 5 1 s*Tfii$n> 5 1 

s , 5 1 srattt)^<^5. Ufc#*oT> fll^ttTMRl 
20 ^ 1 3 05IBH1 3 0 4 ti$i<i*$tl5„ ^Ofcfetta* 
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Sfc, W1E* 1 ^^^^ U ««tW*©«l*«»fcttR-«F*« 

mi 30l:*ti5H, i2li^UII2 (2 a) 0^1 
*«(D»itt^t^l3 1 3^UTMR$fl 3 £81* 

s n s if * hii 2 <d n mm & * rs c <d if * mi 2 <d t m r 
1 3 >tf ft T 3 ® £ s *f #j © ® fc - ssi^i^ e> 

52 ( 5 2 a) #jg|JSnT^5t)©"C»D, If y b * 

i 2 (DMm\zMj&t£nitiism.mmmfr ^^i^i^s 5 2 © 

4>&< tfe-^ ttfcf V hBl 2iOTMRl? 

M*&5 20ffliS^»TMRlf 1 3 tmmWkG 3 £ b T 
i^i4i^ 5 2 ©«^#©&*iS3& 5 2 s 14, TMRlf 1 3 

©iBite 3 0 4 a>^^iii3 o 3 tofrm £mm><D^-z 

j^T^eST £ £ fc^^T-ttT?* D , M;tfc£ b >^;W*fe*l!l 3 0 3 t 
IB 1ft » 3 0 4t©*iBj5>5iaift»3 0 4 ^t'^13 1 3 <h 
OlfS^tOS^ttSilt^lfSb^. 5 2 

(DftHftffl 5 2 s tTMRlf 1 3 tomMxfe* ffiJ&M*m5 2 
©ft*S}g& 5 2 s 3 0 4 K3&*± 

< ItSiittS^S^* 0 , «*.l**©IB«tt 2 0 0 nmPi 
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^•T;V^^^A (F e A 1 ) 

So 

^Oi2l^^ : E 1 JgI2 (2 a) ©te©*J*«tttt* *1 A 

3nTV>fc< Tfe £V>#* TMRlfl 3 ^WiBflfc*** 
«fcil + T?#* - Slfit^ 5 ltt»*SnTW«B5 
£©i§1§r, «£3C£l*t§ 5 1 ©&*$£& Slstlll 
5 2©W5 2 s fcJ4»MSnfc«ttfc»<S*^*^K 

&ra. mmm i atft^^u 8itHi©«*»* |c, *' i, -ff*ft 

il4ititi5(:>i2lI^>JSI2 (2 b) <Dm 2 

mi aHtioTHsimitss 2 at* 

V>T> TMRlfl 3Mt^i3 1 3S^lTS8^tl§« 
©Ey b«l 2*Hfcfe«****5 2 ( 5 2 b) ©««#£ 

^^ t ^|3 1 3t^Hl 2 tteitiigSI^JI 7 2 
T»*Snt^5. ±12 1: y b» 1 2 ©«lflC5BJ83*l.fc**» 
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DTMRif i 3 miz&gm bfc^itf ^^nxvis, z.<dm 

jgm*m 5 2 Offli^^iiTMRi? 1 3 infill 6 3 L 
TffiE^tlTl^. ^(OSfciM 5 2 si*, TMRlfl 3 <£>f3it 

13 o 4t h > * jvmmm 3 o 3 i©^-Mtipi#oii5^^i?7# 
5 j&-f s d t^^rtgTfe d , was h >*)vmmm 3 o 3 tmmm 

3 0 4 tO^®^6E11 3 0 4 ^t7^l3 1 3 t <D #® 
STOlSSttS: LV>„ £fc, Itl^^ 5 2 <Z>$fe*i§ 

aJ52stTMR|f 13 8&3£ii*gg 5 2 (Difcl^m 

5 2 s i3^4«^i±^«^^^^iai]iS3 0 4l:i$J;<It§ 

io liitts^s^feo, mxu^(Dmm\^ 2 0 0 n m^T^-r^ 

15 JJS^ 1 BitCioT^BJtfc^J^tll^T^S. Mtam 

nTv^<tt)j:^^\ TMRif 1 3 ^mmm^* & x> 

20 §15 2 © & g& 5 2 s £tt«ra;^fc#ffifcJBJi!G£n*&lSJ&* 

^i:> *^Bj©^2l^^ ; E'Jiitife5^3^i0il$, 
mi 5Hi:^t«»*J*»flSHlcJ;oTSiiat5. »i 5 BITte, 

m 2mn,* : E ] j mm<Dm 3nm<D]&Biz&t>z>^B&7ikv, 

25 y > , # # & 7 — H«,*fe>XiK<S?©BI^tt#|il&L/fc. 
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|f£ 1 5 m\Z^tX^ fc, I2l^^'Jil2 (2 c) ©13 

i4>^5 2 a & V> T , If y Mi 1 2 © ± ® (TMRlf 1 3 M 
£«£*Hl!l©®) &J;tftf y Ml 2 (Diffi tlSI^ff 5 2 
(5 2 c) i:0FI(:lfiil6 4^f^$nt^§t>OT&5. £ 
f^0l$I1'S5 2 <D#JM£B#te* * V Z 1 3 £^ LT 

If 2/ Mi 1 2*gif§TMR$f 1 3iill6 3 £ b T 
mm^tlXV^o ^-©$fc*i« 5 2 s te> TMRlfl 3 OfiVll 
3 0 4 £ h>^;H6i! 3 0 3 £©#ffi£ra«©i*£ST?7Bj£ 

£ atpx^*e& o , mx.iz h >*;nft»m 303 tiaisp 3 

0 4 £ © # ® SfSUSIl 3 0 4 i^ty^i3 1 3 tO^IS 

5 2 s tTMRlf 1 3 £<DmMfe, MJ&M^m 5 2 ©ftSgp 5 
2 s Stf 3 0 4 fc»*i<lt*B 

K^-rs^^^JbD, M fe£ ^ © $H* 2 0 0 nmPiTit^^ 

§§5 2 zmfo? zmmmmunizfe, mmm 1 mss©^®©^^ 

d ©f£ 2 M^.* =E >JiI2 c©ffi©«^«S«, il Ai?5S 
|f£lBSTI&0Jbfc©<hlHJI^&<Bo WfB^ 1 A m 7b Mffi 

1 BBCtoTRfl lsfzM3&M*m 5 ltt,i^$tltl/^<T 

c t^e»a^^^^5 i »3g«*nT^«s5* I ff*i/^. £© 

Mis, MMM*m 5 1 5 1 s tl^it^ 5 2 ©ftSgSB 

5 2 s tBlffiStlfc«il:il^Sn5^g^*5« £ mi 
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±e* 2*«* ! eySi«2 (2 a~2 c) -eta, if ^ h»i 2 

«fctf If y hiSi 1 2 ©MlSd^ll^i*^^ 5 ^^**^ 5 

2ti*n, if? b ^ 1 2 <ofli®ni)$^ti&Kii$i*^ 

§l$i4.^5 2©/>^<^fe-^«lfy b« 1 2 cfc 0 T M R 
$f 1 3 #J£2!#ffi bfcJRffifc^^StiT V>3 21 t e> , \Zy b 
mi 2^5»t5*«8^ttTMR*f 1 3 <Z>fB1£J8 3 0 4 ^ 
< M^tStl&o £ © f c & , *#&i5K£>&«>©*iiKte&Tlf 
§ £ £^pJfgK:& D * «**8R©««*«0n« t £ tf y hHH 
1 2 0X1/^ haT-f ^l/-->a > ^ t* S *5 * & * • 

lie Htew-rtEWUdrtiwsfHfcioTttwrs. » 1 60ttt, 
^y^m^> -fe>x*u if v bmrnvm^femrnvtco «& 

3 o 

5 3 ent^T, Mit^s 3 ±\zt&mm 66§^ 

L/TTMRlf 1 3 38*»W-6nTVi*t>©T**- 
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Z.<DW.MM$>& 5 30fllii^ttTMR^f 1 3 © ® # l«J 

TMRlf 1 3 <£> f B 1t H 3 0 4 i + t^^l3 1 3t0#It 

5 1 3 0 3 tmi&m 3 0 4<fc<D|f@^SfSllJf3 0 4 ^t^ 
S3 1 3 h<DRffi%.~C<Dmi* t~?Z> b V> 0 £ tc . 

5 3 5 3 s iTMRl? 1 3 LomMxfe. 

M*m 5 3 CD & S g& 5 3 s lC|fc4 , £i±;fcmS«*:;^f31tJB3 0 

10 OOnmKTttSCt^Sb^. 

\tm±mmm u „ ^100 ^_t©Jt«ffi#£ffl e t&~e 

& • y ^ - ^ A ( F e A 1 ) & , 7 x ^ -f h ^ ^^fflVi 

15 5:t^-et5. 

«&j*^U&«3©ffi0*j£aBftfcJ:, MfBH 1 A EI 73 SHI 1 B 

tioTRS 5 1 te> f lK$nT^a<Tt)«k^ 

TMRlf 1 3 ^MffiMR* 2> 

20 sanci**^ 5 nif ^§nt^si35*^SL^. c ©*j£ic 

±fBSf§ 3 l^^t >Jig3tli>»f]i^7-Fil 1 tTM 
25 R^^l 3«h©^*5cktXTMRm^l 3 (DUMMl^, 6 5 
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Z. £ j&> & * » # & 3- 7 ~ YUl l^f>5!t5i^I#«TMR$ 
f 1 3©flBffiT»ffl<01»3fc& ,: t , «5 3tioTTMR*f 1 3 

5 tt>l:tta*7-H«l 1 © X U # hDT-f — a >\z 

$ n ^ o 

10 if^m(DW, 411^ « U 1 

&*«7-P«U TMRlf, -««fi*KK*©H» 

15 «isi-^-^^## > r & 0 

mimm<Dmm<Dm4 u si 4 •< 4 a ) 

ii4lt^'JIS4 (4a) tt, ##&*'7--l««lllC* 
&^»7- h*il£ 1 1 ±\zmmWkQ 5, 66^^tTiSE$n5TM 

e<z>8&#hi*s& 5 7 <D#mg&# 1 ©«*fc 

3 m <d m ) t^^^^^i-^^^*' 1 ''^^ 
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(* 2 amS^gg) 5 3 tfmg&frV- H*H iTMRiT 1 
3fc©WfcRW-SnT^S. -hf3?§&3?:lfi*S§ 5 3 ©***»#« 
TMRlfl 3 ©«*J5#»Cli** 6 6§jyiTlftf^^n 
TUT, fO^SS5 3stt, TMRi?13©IBtl 3 0 4 t 

fgTfeO, h >*/Hft*«3 0 3 3 0 4 £©1?-® 

3^ &G1tM 3 0 4 t^t^I3 1 3 «h©^®£T©i^£<h? 
*Cfc**ff*bV>. *fc, ES5f£m*g§5 3 ©ft** 5 3 s <hTM 
R|f 1 3t0ilxlt a^S*^ 5 3 ©ft** 5 3 s icm^ 

«*&***:#*«*** 3 0 4 < 

0 , W*-tf*©E*ra 2 0 0 nmHTtt5ui#ffll 

±|Ba^m4»^ 5 3 , 5 7 

Tte> ** i o ottJi©*att#*ffl*>*c 

ft.yjV^^A ( F e A 1 ) 7x7-f 
V> 3 C 

* 1 8 H ICS*?***! J* WITH feioTBSt*. * 1 8 HTftt, 
i4l^^ ; E'Jlf©^2 ^»©J^*tC«t>*5ia5&wb, 

&*«7-F** TMRlf, 

«*B&bfco *«* 1 *«*^U**£R*©*J8*ft»c 

raw — «F*&tt#?*. 

* 1 8 E!&C^?<fc 5 fc, * 2 ^li£©^S©^^.^ * 'J ** 4 
(4 b) K* % IftG* 1 7 miC^Tf&HJLfcai^^Ug^ a 
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111 &®m£|ft*l£6 1 Sttj-fcfe^T^D, 

119 HfcwtWIIiftlffflHfcioTlllfit*. ^1 9HTtt, 
& 4 « & * ^ U g « © & 3 IS ifi © ffi fcl « * 35 BB § 3* k» » £ 
TMRlf, St^S*^, -SB*fi»]fllE^©BI:^ 

(4c) fc*. »^&#-'7 — Hill <£>)£gBM$5<fc l^MII idMIB 
II AiCioTliKtfclS**^ 51$ 
ffi A , J&Clfii^y-Fil liTMRlfl 3 t0F^l:i 

iam i 6 ^(CcfcoT^iUfcisi*^ (m2M-mm*m) 53 

&«*.;fcfe©-C»S. ±IBfflfcJjt*' : F« 5 l©M£8&#©3teS»fl&5 
1 s <t ±IBi&3€il4 t ^ 5 3ttt, ii!6 5&^LTiWSnfc 

5 1<Z>M^B&#©3g3§B&5 1 s <h±fB^^S4«^5 3t*{|SS 

^2 0 miz^?WLmm&mmm\z&-oTmw'? z> o m 2 0 mx-u 
TMRif > mj&m*&* — a&*6*JBt&fl>©B5* 
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(4 d) \ts m%&&7- Hii i (D&&m&&ztmmm\z&m 
16 l^^iTiiBii i w\z&^ xwiwh rcmnKM^m (as i 

5 l*mX. $&Cf UTMR 
mf- 1 3 £©MfcffiiBSS 1 6 Hfc«koTlftWUfcffltJ|C*4'« (fg 

5 2?^*:^^^) 5 3 zmz-rcbw&Zo ±mm$LM*m5 i <d 

fflgSP#©Sfc*Sf» 5 1 s £ JifflJ&mil*^ 5 3tS, *fc^rSI 6 5 

±mmMM*m 5 1 ©n^^©^^sis 51s t ±$zwn&m 

10 ±^14 11^^^! ©IllllOf I~l4il0fl 
> W 7L IB ffl 1 BBti^Tiibfel^^^'Jifil:*^ 

±IBl4l^^ ; E'Jgt4 ( 4 a ~ 4 d ) TffcJU ##&^«7- 
K*l l 1 £ 4> & < £ *>, lCiil^J: 
15 l^TMRif 1 3fc#iRiTS®£ttKM#©i&fc:i*a«B¥Sj&> 
^5l$i^f^(^ 1 igtSCil*^) 5 1fel< 
UK****) 5 7^1£tt£>n> »#&^>7-b*|£l ltTMR 
Sfc^ 1 3 t <D m& £Z$T M R 1 3 ©M®MK:*fe&I8£ 6 6$ 

20 ^ni^T, ^-©^^^ 5 3s ^IBtg« 3 0 4 ©i^£ fC^J& 

i:fei$tiTTMRif i 3 © la « jb 3 0 4fc8&3s«k<**£ 
n§. z <D & ^ % & & <d & <d mmm & t & ^ t t% 
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2fc^^ 5 ate* * u mmzwiwr %m\z. —t&mu 

2 UT.ifr^ > MOMRAM (Magnet ic Random Access Memory) 

tstta^^-Fiii (111, 112, l l 3 ) * «k £ 
yHU ( 1 2 1 , 122, 1 2 3 ) ?£tt§. ^n&Off 

& 7 - f m i i £ tf y b n i 2 <D^mm^\z\t. w^&z-y — 

Hillfc*«t«X'fy5 l >^*f 14 (141-149) £ 
JlCD^^y^ >^^? 1 4 t £ %> id If V hmi 2\Z 

mm~t% h >*)vmfs t &$i (tmr) m=? 13(131-139) 

^EgSnt^S. JtlBTMR^^l 3te, h > * )V ffi U M £ 3£ 

TMRIT1 3^©##&;M3:, tf ^ hill 2 & <£ # # & 
7- FSft 1 lfc««E*«Eb,-en*^658^f*'&^aiffc«fcoT 
hil 2 tfc^&^^-Flftl 1 ^©^is^^f-^^^^ 

fcTMRii" 1 3©|Bil 3 0 4 (PiSi5 0#l) Olft^ 
[Rj£^4t;@5£Ji 3 0 2 (»IBtt»5BI#fiS) £ *f b T ¥ fr £ 

& ic , ^mwcom sm&t^v giscisi 1 ^ Ji © n & , 
m 2 2 s © j& $r @ 0 £ <fc ^ t i& -r s » ^^bjo^i^m 
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<D®^te#B&bfc 0 &;fe,gl2 2 Bte«J«©«llfr£aF;*ria-e«& 0 > 

^ijgi5 (5 a) », ltlfyMl 2 

t ^3i#Wfc^H (H^TteE^) t-^>«^^7^^$ tlTVi^o 
HOft^&^^-Fi&il 1 t If ^ hiSl 2 

^>«#^^.«7-H^l 1 ±£te, X'f 1 4 £^UT 

±|Ht*^ Ml 1 2t:g^t5TMR$f 1 3*J^SnT^*. 

TMRlfl 3 £ tf y bill 2 £ fc* > TMRlfOllltll 

£ ^^^^^^-"7 — F & 1 1 tc » , 4> & < £ > Z.(Dm%&fr 

il465^l/Tl)^^tl5TMR$f 1 3fc;*t[*]-r£®£te 

T&fc>l3> ±13^^*4-^5 lOTMRif 1 3«fc**fflb 
fctltf ±|3TMRif 1 3lC*tb, m 
li46$^ttTMRlf 1 30iII§KlSi^^tlT 
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V>&„ l^i4>S5 1 3fc*« 5 1 s tt, TMRlf 

1 3©iB**304fc**y:/»3 1 3£©l?-Bj£l^#<E>ii5£ 

IB It Ji 3 04<fc©lf®fre>fB*Jl3 0 4 i*t^l3 1 3 <h 
0|ffSTfi)li$it§^^SUi. ^^^^§§5 1 

©$fc$« 51 stTMRifntOElit ^3>Hi*g§ 5 1 © 

5fe^*U5 i s icju + s^fcrniKa^^tBttJi 3 0 4\z%>m&< 

ItSilttS^S^feD, 09 BE «« 2 0 0 nmWT 

M „ at 1 0 0 &Jh©*fc«Btt#&fflv>a £ iiffi-vis. ^ 

(F e A 1 ) 7i70^^^ 3££Jt3 ^ 3 £ 

i ©«fc«»w«»«*«w-^^«^* m3cii*s§ 5 i icr*** 
»si»<fc*jfc«tt*©i«t'> ****** v>s ^t*js*bvs. 

i«Dwmsffc»rtsn/t«»H:»#a*7-i*»i i £ ^ tm 

ufctt»fc»rt*n*»»tt»*a*^-H»i i ©* 

#fgBj3©sg 5 mm** =e u »*»£**>** 2 **©»»* 

i2 3®fc^T«lB&1i^if®0fcJ:oT^BJ'r^ o ^2 3 EI T fct 

* 5 asc** 'J ft*©* 2 **©»«r:«*)S»«**^» »* 
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U SB 5 < 5 b ) fit. MW3H21 H©**K:» UTB1BB 10 0 
5 fc < fcoTtfcWbfc©£!ig«fc3»#& I f , «5 l&5Bj£Lfc*>© 

ta^y-H^l ltTMRlfl 3 tOWIfc^-f yf>^* 
io ^ 1 4Wm&zn* co^-fyfv^ifl 4i:ioTif&* 
«7 — 1 1 iTMRif 1 3#»«SnTVi5fe©T?*S. 

±B« 5 B^* * U «B©» 1 # * 2 **© 
J&BfcfcHTfc, &M-$LM*& 5 1 ©&$« 5 1 s fit, ttriaig 1 

15 tftoTl^. 

±E» 5 U «B 5 T?fit, B#&*«7-K»l 1 fc , 4> 

& < £ *> * * # & ? — P*l 1 OPII!I*J:tfTMR*ffc» 
ft^£®£te£^#J©®K:^MM^JB^£&3S&^* t f , ^5 1 

#SUt &n, B*a*r7— HBl lOttiSlc^^StifcBSi* 
20 g©/>^<^fe-^«#^ii^ , 7-H^l UDTMRlf 1 
3 «lc§fc*tB Ifctil^lSni^T, b < fitBBB 3 0 

=bk:, »#&*»7-i«»i i^e»ft5t^i#«, i^it^ 

5 1 ©&*« 5 1 s£TfS3i£n> 2sS« 5 1 s, 5 1 sKti 
25 hm<fc%o Ufc^oX, HMttTMRlf 1 3©iBHJ83 
0 4fc^l^ck<m t: t , ^n-&o £©;fc8&##&*©fc«>©1iiftfi6* 
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©*&i^jg|£^b, <t©*fi©«j£IBfi©IS^fcJ:#lfcl'fc. M 

tarn 2 in^ty sitwi©*i««fiKttH-^*«^ 

5 o 

(6 a) ® 1 ttfy Ml 2i 

1 t. tf y Mft 1 2t©^iI«C*^5f 

#a*»7-H«i i x-f y v-yym* i 4^ittm 

R|f 1 3 #»ffi-r * <fc 3 Jfc 3 *U TMRlf 1 3 ©** V 

yjg 3 i 3 ffiM v hm i 2 \zmmt$nT^2>o s £ fc if y hm 1 

2 \t , ^ & < £ % , Jl©liyMll2©W«Bff*«fc^21©^y 
h m 1 2l:|lStl5TMR$f 1 3fc»lR|-raiSi:«R*rM 
©®&Bt*«k5fc, «a«*i*6ft*«** , f»5 2 

nxvi^o b^t>H^ h» i 2 ©$j® fcj^fifcs n^±iaa^S4' 
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tt,±IBTMR$?l 3 3S^lTTMR|f 
1 3<3D#J^fc®S7^^^tlTVi?)o ^©^e^SK 5 2 s TMR 
5 sl-f 1 3©E«I 3 0 4 th>^;V«6iEi 3 0 3 tOlfStH 

3 0 3 t IB if m 3 0 4£©#f®J&>SfB1ftJi3 0 4 t^f 
3 1 3tO^IJt©il^it5:t^jfJb^ 0 

©&*« 52 s iTMRlf 1 3 £©Sgltlte, + 
10 » 5 2 0^»»5 2 s fcfttf Stfct««S««lEttI 3 0 4fc 
< It^EHitS^fi^* 0 x 01 200 

#100 & ± ci ai^T 

* . ( f e a i ) 7x9^ bi^, 

7^*5. 0^ufc<fc o \z, t*7hii2 tmnm*^ 5 2 ©wfc 

25 V* o 

£ ©8S 6 ffi^.* * U 6 (6 a) ©te(Z>*J5fcffiift te, -fl&IBS 
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mf&Z nx V> < T & <fc teifl. TMR$f 1 3 ^«Sft»#& £ D 

3£n # gg 5 2©$fc#§gK5 2 s <t r* jb m s n m \z m m s n s 

ift S # & £ o 

m 2 5 Hte*"r*E»«fifc»f®HK: J:oT«§B*T*. i2 5 HTtt, 

io ^6^^;^ ; EU^e©02s^jgo^^fc#^^^Bi5^^b, x-r 
15 6 (6b) \$, mmm 2 4m<Dm^\zMvxmmm i 4m\z^-o 

-r&fr-fe , tufam 2 4 0ic«fc o Tii§a bfcfi 1 Hio^ioil 

Jft 4« 3g 5 2 \Z3$^T, TMRlfl 3i©tf5/ hi 1 2^®iCt> 
20 mm 7 2 TMRlf 1 3®IJ:I©^t^l3 1 3 £ bf y 

hmi 2 t&mwt-?z>&?\zmj$-znT^z>o ifcTMRif 1 

3 ©TBffflm* X-T v^>ifM=f- 1 4 §^IT, ±13 fcfy hil 
2i:2:#:65^^^ ( 09 fc£ * ) *r5fe©TB|j*«bfrV>*#& 

±13 fcf y h » 1 2©ffl®fcJ&j£2n;fciftj8lK*JI©^fc< 
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(DiiSi^ttTMRlfl 3 tlfeil6 3§^lti^$nt 
^£0 ^ 5 2 s te, TMRlf 1 3<Z>fBitJf304£h 

>*)vmmm 3 0 3 <h<D#®<hiwi^©i«2£T^/&T£;i£;^ 
pim-v&v * w%.teh >*)vmmm 303 ^ibiss 3 0 4 £<d# 

® £> f 3 It )i 3 0 4^^r J r^^®3 1 3 £ © ^ ® £ T © W £ t. 
MR|f 1 3 t^milx tt*&4<» 5 2 ©3;«gB 5 2 sCI 

* z & frnmm?K&mmm s o 4t^$i<it5iiit5 

m 2 6 BfcStHWJJilfiHlCioTRfltS. ^2 

6 (6 c) Us 2 4mommizttvxmmm i 5m\z£<o 

Tftfr^ MfBm2 4 o Tl&HJ U^^**^ 5 2tk'7 

h m 1 2t0f^:^il64&ttj-fc%Ot*§. *^TMR| 
^ 1 3 ©Tiffin*. 4 £tf*bT> ±IBtf y h 

112 £&fcM\z&m (mx.&w.&) -rz^wm^tzv-fc^m 
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miz, -tistf^ bm i 20iii:fi$snfcSii$i© / >^< 

2 CDiif^^TM R|?l 3 6 3^?>bTf fiK^n 

TVi^o SB 5 2 s fct* TMRlf 1 3 (DfBitJl 3 0 4 i 

h>^;^ti3 o 3 ^(drw tm^oMz %.-ej&i&~r % ^ £ 

#tpJtli?T & D , 0»J*-fc£ h >*Jl/*ft»BI 3 0 3 ^IBtI 3 0 4 t© 
10 ^®*^SH1tl 3 0 4 t^ty^I3 1 3 tO#®S*eOiSi$ 
«h-T S H bV>„ Sfc, S&3C£i*^ 5 2 52st 

TMRlf 1 3 £ ©miitfc^ Ifl*^ 5 2 oafe^BU 5 2 s III 
*3i£fc*iffi«:fc#fBtt:Ji3 0 4 \z$hm & < ZMM Z 
D > 09*. J* ^©E*** 2 0 0 nm£AT£-f 3 £ * 

15 bV^o 

±f3Jg6^^^UglB6 ( 6 a ~ 6 c ) Tte, If * Ml 1 2 
4>&< tf v bUl 20fiW*J:t) : TMRif 1 3iC 

2 #Wtt 6nTV>5. 52tt, tf«/h«12ffl9# 

20 ^^tlfe^CDl^itSSS 2(Di«Ma^ecDi>^< £ fc- 

^ tf y bB 1 2 «fc D TMRlf 1 3 WlZ 

UJlfc^lCf^^ntHS. 09 A « 5 2 OfiiJM 
SB 5 2 s #BB«JB 3 0 4 Oft^ fciJ« SnT^S i 
6 , It tam 2 ll^t iJ8l2iB*fc, h«l 2^6 

25 $fc«SB 5 2 sST€l^tl, ^£>&«i$ 5 2 

s , s 2 s mx°m%m<fc%o vrc&^x, i^i^»tmri 



WO 03/081672 



PCT/JP03/03712 



56 

^ 1 3 ©IB !SS 3 0 4}:5i¥J:<I f f $n§. z.(Dt£®m%&& 

^i7>f^>^/^y n i^*if ^^nt^s. ;m s> <z> be s 

15 [tMi«6OOnmO0^^IIH< 

h 3 ^$nt^§. & & ^ > X ^ 1 5 iDi^ffl 

|4 2tt, U^lfl^gy^X^CVD ( Chemical Vapor 
25 Deposition ) Sfc«fcOHD PK*W^.tf 8 0 OnmCfSlC^ 
j&b, SSIC* y^X^TEOS (f h?Ib + '>'/?» -c 
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VDSlCioT, P-TEOSl^i^Bl 2 0 0 n m © S 
Mfc-tZo IbfKlMIICioT, fg 2 *fe^BSI4 2 £ 

Wig, ^S'fb 5 , il7>T>f>^';F3 1 _h 

fc«*.«7 0 0 nmOl$(Dl2«il4 2 Sr^-To 

il4 2 fc-fe >X« 1 5,Il7>T^^Ayb'3 1 ^Id^-r 
5h'7*-JV4 2 h&T^^-T^o 5 31 -T £ 

10 *-JH 2 hftl:^>^^f>SIft>i*> *>^X:f>:/57^ 
S fc* 3 > * £ b 3 2 £t^E&T£ » 75:*. ^>^x^>©^m 

&c «fc off & 2 i&ii4 2 ±.\zw*m-& nz>&mte? >tfx?-> 

15 ff A fc£ <fc H o 

* 2 M14 2 ±CI 3 jSW0-ai^5Ml4 3 

l$^fiSSf§ 0 H©«fi**l4 3 1 fctt, P-TEOSl&i^a 
5 0 0 nm0JS^fcf^L/fc^©§ffl^5. _tfS*&^jgl4 3 1 (D 

9*7*7 4 SUftl^^^i fctiQ, ^i!4 3 1 

^7-h'^£^/&-r&fc&©i2^*i4 3 t 1 t m 2 ? > 5* w > 

^A°yF£:7#/&'f5fca£>©@a$l$l4 3 t 2£7^J&t~3o 
25 & fc^ ^2 7 B0H^f PVD (Physical Vapor 

Deposition) StioT, ±SB@B^^4 3th 4 3 t 2 I*! ® & 
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±IBA* U 7 * * ;H£> W*. fc£^ > (Ti) S5nm0lSfc 
Jfcft ^fc^^ > (TiN) $2 0 nm©j?$i:J|itT 

5 ' T^^t" S o 

;u . ft • b ft • 7 ;P ^ n £7 A (FeAl) 

10 <Dff$fc7^J&-rs„ *<o«fc«b, 0 0 

ki, ± t? & n tof , W^ltfn /t ;v h (Co), ft ( f e ) , n y >r ;V ( N 
i) o^fn*> ^ty^JKb^^, ^it^i *> b < tt&M&te 

±IB@ai#SI8 ltt, TJVi-^A ( A 1 ) > ®3 (Cu) t> 
15 V < \%T )\s ^ 2* - m (Al - Cu) &&&MX\£4 5 Onm 

<DJ?£ tilts. 

mmmumm s 1 &v>b/tu y (H^^r) 

#@3^^4 3 t 1, 4 3 t 2rtfc±flBBB»#**J18 l&^U/t'J 
20 T^^;i/ (0^1*^) £3SL, »*a*»7-H«l I43<fctfffl2 
^ > 5 s ^ >>frty H 3 3 £ J£ 1 1* 3 . $ 5 IC X y ^ n y >7 \Z «fc X) . 
#@3^P«4 3 t 1, 4 3 t 2 PKDmmttnm 8 1 M X. fc£ 

1 0 0nra©^$l:tI$t,ifii»7-Fil 1(D#J®±^ 

Kssaspji 7 3^emi _; g><fc5^i" ; ?>o cOi^ciT, ism 
25 mmm 73^ ^si$it^ 5 l^^^ns. 
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mmm4 3 (D-^ttsLzmmm* 3 2 *, w^.«^7;^-^ 

A (Al 2 O s ) I$2 0 nmOH^Ctibtf iltl 

5 T^^M 4 3 2 ©X»yf>^S:fT^^2 7>f^>^A'7 H3 
3 ±CD*6S^)gl4 3 2\Z, ^ni^flSn§TMR$ffcl27 

> 5 s w y#n«j y 3 3 £<z>m^£®5§bp8B4 3 2 h£i*f&-r 
10 h»sm'v&z>o 

m^X. PVDSKAoT, _hf2BlPlfB43 2hI*l£lirt?fg3 

&&S«fcHS£J13 0 2, h >*;W*6»1BI 3 0 3 ,1 
«te#3&>&fcS©1*Ji 3 0 4,^t^l3 1 

20 II ©RfftJ&ttfrH 3 0 5ft, T 

MR$f i 3 ti^j^gisnsx-f »'» £ 

^HifiO^^-eft, M3«tt#Jl 3 0 5 ^TMR$f 13i@S 
25 TU§. 

±IEii<fb@/£/i 3 o 2 teft, 0tj;ifc£> -y>r)V. $kb b < ftn 
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3 0 2tt, s^^fe^s 3 o 5 tm-r stticM^nt^T , 

J^^@^Ji3 0 2 tS?llt#:I 3 0 5 £ <D » frl fcl f& < 3£ t& *i 

2f ffltiox, iHb©£Jl 3 o 2 ^v^-^r&iw^ms^tt 

SWbTV^o f ftfrtS, 3 0 2 UK&M 1 &fcm 3 0 

^o^'fkH^Ji 3 o 2 te, 3 m&sJKD^m^i^m mm^m & 

_tfB h >^;Vlfei^m 3 0 3 te, ±IBfH1t)l3 0 4 £±IBaffc@ 
£I 3 0 2 i©«a»ft^'6«)5i:fct>fc' h>^;i/«^^^T 
fc&CDflRfB&^T*. ^(Dfrtb* migtemZ & 0 . 5 n m~ 5 n 

mcDmitr ~v &tfmt>nz>&, m tl&s > m<t^ ? * ^ v a , 

3 0 3 OlJf fi> 0. 5nm~5nmi#^tl^fcft> ALD 
(Atomic Layer Deposition) SCiDI^tS. %L<teXA 

±fBIBfiiJi 3 0 4 let*, #J*.fc£. - y er;w, «H<tia/U 
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3^e>fc£-&&<E>i;5&> litt*§ffl^5o Z ©IBUJB 3 0 4 \% 

K&wi!QmM\z&^Tm<k<Dj5fo&Tm<Dmfcmfem 3 0 2 k 

±f3^-f y rfm 3 1 3 It TMRiftB'lOTMRlft^i 
jK?-Sffiai£:©fflSi£*l»Jl:* SS«»^Lffi»*<fct^BBtt» 3 0 4 

^ («jltfK$tt'ft>Xy5 i >^) SIR £ fc«fc tK V ^ YV ^ 
XbSYXKU, TMRi? 1 3^f)ESt5fcJ60ili 
(^t'^13 1 3 ~E3&«tt#JB 3 0 5 ) Slyf>^l> * 
i*^ ^ 7 7^13 1 3~^fcH/£JB 3 0 2 ©iilTTMRif 

0 3j&>s»ft05£JB3 0 2 <oi^T*iyf>y^it)§j:5i: 
***KJfr *. xy^>^;*f xfctt** (c l ) £HrA,tf£/\n 
y>^Xt>U<tt-»ftl3i* (CO) JCT> ; EXT ( N H 3 ) £ 

£ o 

MRlf 1 3il27>T^^^yF3 3££&«f£fc«> 
©;H/US16S, «*. WT«fcBI £Ji 3 0 2 tS^lttftl 3 

o 5tiaoi^t5. z.(Dmfc-z\%, mz&frv- h» 1 1 © 

ft 1 l©H«J:0feTMRlf 1 3MK:3R0tfibTV>S&8£K* 
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3 ODfSltJl 3 o 4\z®m&<wtii-2£nz>o 

friz, I2 7Eli:*tJ;5i:, ^3mmm4 3±\Z. TMR 
*^ 13, /H/Ull6§5I5i4l5ll44§Wt5. 

t, u n > t> v < feWtibyfrs. ~v 

CD^, lhfKilttlfI(c<toT^4ft|tl4 4;g® 

U, TMRlf 1 3 ©3r * v ?m 3 1 3 _t®£Rtti£i±3o 

& „ & 33 , i§£ 3? * §2 5 lif^^©3feS^5 1 s <£> i« £ , 
£i|4 3 t 1 <DW£ fHt5 Z. £ fCd; t> , TMRlf 1 

3 ©IB US JB 3 0 4t^SfH©i«$K:^^-rsc:fcttRllBT?**. 

KWT*. z.z.Tte. tf&*y-^J;t)Tl0E^*J:^ 

* 09 & 6 0 0 nm©JI$©^Sl^K^^«tt^ift^^ 
«6i^m4 1 Kite, gj^bTV^V^^fflUh^>> J X^©^^Ji 
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#«frbfc. ±mm 1 ffi*K4 l±l:, ±^t>Xil 5, 117 
HI 2&&J8I4 2tt,«Atf*«*^9^CVDttfcJ:DHDP 

S (fh?Ih*5">9» - CVDSfcioT, P-TEOS 
M£M;Lfc£l 2 0 0 nm©Jf$(:i^t§. -e©^> 
10 iltioT,^ 2 ii!4 2^W®. 5 Paibb,-fe>X^l 5, 
il7>fO^/^^ F3 1 ± \Z m X fc£ 7 0 0 nmO)l§©f 
2 ii!4 2 Sit, 

b < « x y 9=- ;t y % \z J; 9 fr 3. fc£ J; v> . 

^\Z, PVDgiaot, ±13fg 2 iil4 2 15® , A''J7 

±B;tiJ7^^JHi, 0!I*.fc£3^ > (T i ) *5nm©JISlC 
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mmVfeW:, ^.fc^Z y (TIN) £2 0nm©J?£ CtltT 

i o oKJitsniiMif^A'jkKco), 

^ (Fe), (Ni) (D^O*nfr%:'£'&&Mik&%0. & 

limit: b < te&Jii^'fbti£ffl ^ t^T#^>o 

[o ±mmmmnm s i\z. a (a i k ^ (cu) % 

U<«7;V$^^A-i (A 1 - Cu) 3 0 Onm 

15 U y^57^ffiX^>^ft*tfc*oT, 7* h 

iima^lf 7 3> n>J7^JP (S^-fr-T) £J©#Xy :P>^b 
X. ± SB ^ S - M 8 2 ^ifciirfct^T, S^&^y-FI&l 1 > 
3 > ^ ^7 b 3 2Cgit5l27>T^ y $ ny H 3 3 

20 T 5 o 

^2 8 B@ IC^TJ; 5 PVDSCioT, ±f3ff£ 2 
ftfig*I)t4 2±fc±tE* r 5-lR8 2 («HB»2 8AH#S8) £ M 5 
ffi£tt*JI b7t^> iS^a^P &X v *)\v Z IT, 

-Jgl 8 2 &«i3rfc»#&3. , 7- H » 1 l*Sf£29>"7*>r>^ 
25 /V; F3 3©*««ltSa«*D ,> f H * - ^ 7 4 S ft»JSt 
5, 31 CD ci; "5 L T > H5>1S«J8 7 3 4- - ;V 
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7 4 s t*> sfcsatJicai^s 5 i #jBj££ns. m^x> m^w 

S. £©*j8«*U--r KD*-^74SB, a^m*§§5 1 ©ffiO 

1 3 t0HHtt, ft^Sp 5 1s te£*Siir&m«El»3C#3B1ftJBfc 
^$«k<It5Ifitt5^S*^0^ « A 200 

H 2 8C|l^ti5II, IB 2 «14 2 Ji 

«7 - h» i i . ^27>f^>^7n 3 , a&jfcifi*^ 5 1 m 

^15^316114 W^^lkT;l/5^')A ( A 1 2 O 3 ) 

fit ^ £ fg 2 7 > 5*^ y # F 3 3 fc<Z)SElK*BI*HPaP'4 3 

m^X, PVDStaot, JtlB^Qg&43h£^trfil3 $6^ 

S & 5att;@5£JI 3 0 2, h>^;Vifei:ai 3 0 3 , ^Itt 
<f£#>£&3faitjl3 0 4, +t7 7^13 1 3Srli^7^^-r^>o 
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a*u rm CB**f ). aittii 3 0 5 , mitmfem s o 

2, h >^;V»»« 3 0 3 , »«tt#*5fi:SiaiI 3 0 4« J: 
tf^vy^m 3 1 3 tt, t»iaJBl*lfc©»ttTttWbfc©i:ra* 

y 3 1 3 3 0 5 )§I^>^UI 

f^ t ^|3 1 3~iftS£l 3 0 2 ©ilItTMRif 
1 3^^^-r^o :OI?ff>^tt. b >^^^W 3 

0 3 e> i& to ® 5£ Jf 3 0 2 0^4'-eX75 1 >^^llfe5 { l;5H 

y %> b < (CO) K 7 > * X 7 ( N H 3 ) £ 

M R*^ 1 3ti27>f^>^^7H3 3^iit^fc* 
O/H/Ull 6S, mX-te&fc&feM 3 0 2.tS^ltt#l 3 

o 5 t\z&r)B&.?z>o zwm&X'te. »*&*»7-i**i i © 

%4$n^tlSl#^TMR|f 1 3 ©SB It® 3 0 4 \Z%&& 

< W SO S ft 3 o 

^28E@ICSt<t5(C, H3 4 3 _t . TM R 

3*^1 3, n-i rt7. & 1 6 £1 4 4 4SfJSt5. 
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10 it^o 

©fi^,^2 9 A@75Si 2 9 F H©«iIi*fffiHC J:oT 
W:, 6 0 0 n m©Jl^ ©&JR«lfc ^ < l* 3 **^*^* 

mmvtco ±mm i Mi4 i ±k» ±tBt>xti 5,117 

12^114 2B,«*tf***^5^CVD»lCiDHDP 
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S (7h7Xh^v'>'7» - CVDSiaoT> P-TEOS 
RS«^tfl 2 0 0 nm©JISlC»«t5. ^O^, -fb^ift^SM 

5 il7>7^^Ayn 1 ±\zm%-tt7 0 0nm(DJ¥££>fil 

2 4 2 s^-r o 

il42tt>Xll 5,il7>7^^^3 1 
SlfT#-;l'42h£JBj£*rs.BI®"C 5 \ZMT & 

T^ffciSflH^oT, ±Elf7*-;V4 2hrtl:^>^Xf >*S 

U >^#©«#® J$l*ttfi?fc:<k DffV^I2 4 2 ±fcll*J& 

b < «X y ^/t y # <fc D ff X fc£ & V> . 

^\z, w.2 mmm4 2 ±\zms mmm4 3 &^/&-r &<> z\<d% 

3 *&ft]R4 3 Kte> P-TEOSI§«^«40 OnmOf SI: 

5gf£bfc'b©&JB^s. & v> -r , ijy^77^«ti^>^ 
j6CDBBim^4 3 t 1 t^2^>^^ >>rnv \*&m&-rztt& 

(DiHi4 3 t 2&7#J&t-£o 

^ . ^2 9 B0t^ti5t, PVDSia^T, ±fEgB££ 
|43tl,43t2 rtW&^tffg 3 ^i!4 3IIH, A* U X 

25 ;* (H*ia:*r), i«s«apJi 7 3; umunm s i&mizj& 
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§8 i Mian i mmomm-vmrnvrco tmmtzttw&m^ 
5 #Bii43ti,43t2 mz±$zmmttwm s i ^va/t'j 

?> i r4 Z/9ny P 3 3 ^7^^t*^o 

i2 9 CBI^tJ: 5 fc, fg 3 ii!4 3 <Z>-gB 
ft ft IK 4 3 2 S, ^^«m^T;V^-^A (A 1 2 O j ) IBS £08 
10 ittf 2 0 nmOffSl:««UTf J«tS. U V ^ 7 7 

Tffiil4 3 2 ©Xy5 1 >^SfTVi, £ 2 9 > # r% *j H 3 

3 _h©ftft]g4 3 2 fc, iin*6»*Sn*TMR*f fc»25 
> 5 s -<r >9r\y H 3 3 t0i^^l§lD34 3 2 h £ 7# f£ f 
15 So 75:43. ±Cffiftft4 3 2tt, lft7^5=9AM©»t« 

iVit> PVD&lCcfcoT, ±IHiPgH 4 3 2 hl^£ttJl3 
iH!4 3 ±fc, /t'J7i K&SSft^Ji 3 0 5 , 

20 5 fcS«<feHJ£» 3 0 2 , h>^JH6il 3 0 3, 9ft 

ffi&fcfr £ & 3f2HJl 3 0 4> + tf^M3 1 3£JH&^/&t"3o 
_L IB h > * )V mUWk 3 0 3 > Jb 13 IB HE JB 3 0 4tJtlB«ft:HS 

25 7£/&2n£o 

A* 'J 71 (Hwtf), S^a##Ji 3 0 5 , Iftl^l3 0 
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2, h>*;i/«*l 3 0 3 , »Itt#^5^SlE»i 3 0 4 *«t 

SJt(;,I2 9D@C*tJ:5l:, >jy^77^iii^?> 

>#Ay H 3 3 tSi^f Sfc»®;H/Uli:&5/^-> 
1 7*, #i ^Lte!^ ^ y :/ Jl 3 1 3 & V> l> 4 3 2fr*>f£2>m 

HfciDfrttS. Jfcfc:. ±«/^-> l 7 fc«5»*ai** 
3 0 nmSKOJI«<D^?X7ifl5 3"J 3 >M> • fcS'U 

^ 9 ! s©ffl!!®Kn«saap-y-^ h ^ *- ^ 7 5 stti&& 

T*. c©i7l:U, issim^* 7 3 ****** >f f**- 
;i/ 7 5 s iifr 5 1 ifimfcis n^o - ©in* 

1 01111$*^ F ^ * — ;V 7 5 S © 3fc Stt «B 7 5 s <D iSI £ 
tt, ±BIBti 3 0 4 t^ty^I3 1 3iO#IRTtl/. 
£ b < te. h >^;VM1 3 0 3 tfBltJS 3 0 4 £ <D#®J&> e>lB 
HI 3 0 4 t^rt^l3 1 3tO#St©iit5, 

^ («AtfR«tt-f t>l7f>^) SitK«fcO^ 7* hl/V* 
^5T77HIT, TMRlf *f^tSfc»0«iI ( * * 
y 7» 3 1 3 -H^^tt^B 3 0 5) &I7?>^U. TMR 

ift^i 3 & -r & „ ^xyf^^tit 09 *. fcT b > * ^ *fe» 
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1 3 0 3 ZffiikmfeM 3 0 2<Dj&«fTXy5 i >^*«»t)*«k 
5fc»J^*K^t*S. Xy^ 1 ^ (C 1 ) £#A,tf£ 

Aoy>#xfel/< fi — Kflsifc* (CO) \ZT>^^T ( N H 3 ) 

^mtn LfctfX^ &m TMRlf 1 3 2«J&£ 

5 .tlSttfel-TMRif 13^2 7>f^f>^A^n3i 
£ ^ T £ £> <E> A* A X 8t 1 6*tK3iafl#I 3 0 5 LM4k 
@5£J1 3 0 2 <h Tt#J& £ *13 

&fc, m 2 9 F SfcSti^ C, 13 Uil4 3 ±fc, TMR 
*f 1 3 , /H/Ull 6^^«-5B4^ltJ^4 4 £t#J£T3o 
10 H 4 44tt,«AtfCVDSfel<ttPVDSl:±o 

CD«, ft#KHtSfI{C<fcoTl4l6i)i4 4SS*¥fiftiI 
bt, TMRlf 1 3 <D*V v 3 1 3 ±®SIBi$t5. 
&te«2p»£:E«J£JjfcttafK<fco , r, If y h » 1 2 & <£ tfj^ 5S 

ts e> \z±m \z&mmttzz>wi 5 mmm 

Ay ^SMPUTlI^t'JgSO^iA^DtXS^T^ 

m mmm m i 3 tjiii$u-f *-;v7 5 s i#»«'sn 

Tl$«ff^ 5 l^jj^n5it , bf:« ^OlSI^^ 5 1© 
iHl$f^f H»^^-;l/7 5 SiiTMRlf 1 3 <D #J ® ifi lg 

&v mvrcVtm\zBj&-2n2>rcisb. wg&frv*- \*m i i \z<kv 

25 flS^n^lii^^TMRlf 1 3 ©fBHiJS 3 0 4\Z$bm& 
<Wtt\Zn2>Z\£\Zf3L&o 
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<DMM&. m 3 0 A 0 75 MB 3 0 B 0©$|j|lSSf®@ t i o T 
WW***, uilftt 1NflB£l OltiotliJBILfcilll^ 

5 ^3 0AHi^ti;5 1^ WfBB 2 8 Ail: 

l4 2HffiiC, AUT^^;i/ (B^iST***)* lll$iV 3, * 

mm&* mmmmm 7 3 , mmmm^^c ^*-;K4s*i^ 

15 illlfl7 6[aoTHDH»ttfet:TMR$f 1 301 

g51 (51b)^««n5. i©ISi^^5 1 (DmSL&ft 
£1ZZ>~mm.W.W' J fr-1 Y * — )b 7 4 S © ft 5 1 s , ± B JB 

20 ^$tlT«$n§.^0t©IiIi^ i!3^2 8Ci!^^ 

25 ^6 U ill <£> B 3 ii©f l©ii^S^^to 

fg3 lAHHiti^l:, d ififBIg 2 8AI1I 
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j&4 2^M\Z. A'"J7^^iV itSjtSS^IB 73, ft 

fl5<h£ffl^T, $6^9 2 ^IIUTiii$l 7 3 feU< «3 
^V^T, _tiEBf§PS&9 2 h 1*1 %>^Je)T±fB^^m 9 2 _b > » 

# & 7 — Hi^7>f>f > i? ftv f ^Mfftir zfetb (om^tt 
mm s i ^e>tc^^-Ms 2 ^j^tf^x^iMb 

£fc|«9 2 ftl^X^Vflt, ±13^5-^8 2 £ *c 1* fc 
iT, 81*6ft*t*a*7-FIl 1, 3>^^ 

F«l 1 l,|27>fO^^ , 33 CD6-ffi!lMfc^^M^ 

-r h<?*-jv9 i s ^Mfc-T^o z (Dmrnm-y-'C ^*-^9 1 
s&> 'Pt£< t %±mmmm 9 2i:i^$n, ^ o ± t e ^ - ii 

i^TPVDSia^T, _tf3fd2^flH4 2±fc±IB^^X 
^^b^U^^^i^flill^ h* # * -JV 9 1 S ?:S^iSSl 
#JB&»Jfcbfc«, »S8*lCiffiSx^/t»;HT, 
-18 2§ttfcf 1 * ^27>f^ > if ft y 

F33 H 9 * — )V 7 5 S^MT5, - 
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<z>rk ^©ifi^ss 5 i ©««s«#fcfr -f F** 

7 5 S <5D^^g|5 7 5 s tt , ± 13 » 1 M ft ^ * U SlOiii^ 
1 1 ® Sfei^JiE 9 2 , IfifcKlJ-'f ^*-JV91St^l 

^^m^® 7 3 , ^^^^-y-^ h^*-;v7 5 j;rxi«a 
HUt-jv75s s n&«3icife*« 51 ( 5 1 c ) # 

±fBiS>ti8ts£JI 7 3 , /t'J7^^ (H***f ) 

?z>o &*, msmmmm 7 3*i^u7^^JKo^s*»o* 

* tt, Ifi**-*^ H ;W 9 1 S ©f^tl: fx -5 d £ *> 

^©^oigs, m tarn 2 8 c m & -o x mm v faint m 

0fl^,f3 2 A® TjSm 3 2BEI<Z>«EII&fllJfcl&rlS0K:«fcoT 

mwrz>* mmmi lBtJiotusuiiM^ 

fg3 2 A0CSt.fc5»C, ^(Dmjt^^«> H&fBfg 3 1AHK 
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JimU,mmm3 1AHJ5SI3 lBHfcioTR«l/fc©iH 

»*a* , 7-H*i i ©jib*, ifeii9 2,93, & 

jsi> t -jH lS^U, i«3|^^g7 3, ifGjtfflE*-*^ F * 

t -jk7 5 s^^xsMmmmm 7 nzz-oxmvm&tt^fc* 

TMR$f 1 3«*fc*ai*U''f H9*-^7 5 S 
j&%ntcM$CM*&5 1 (5 1 d) ##jfc£n*. -hlB^^MlT- 
-fF^t-iHl'S», '>^< £ *> -LflB*fi*II*9 2 , 9 3 
T*s|K»fc#jfc2n*. JlOl^i^i5 l 
3g^^-y--f H ^7 ^ — ;V 7 5 S©^®^7 5 s tt, ±|Bfg 1 

* u 2 mm(D : mmtmm\zm^.^nx 

F* 1 lOSW^i^TMRlf 1 3£*HrJT£®£ 
tt£»fl©Si:i«88*17i, 7 2 , 7 3 &fr*>tzzm*m* 
g§ 5 1 (5 1 a~ 5 1 d) ^J^^-r^X^^H^, »i*&^ , 7- 
F« 1 F^*-^7 5 S 

ill fc«»**bfclKlC»* 6 n* «#^^«7- 

F«©w«iBte»iaan**a«**-f f**-»7 5 s b 

< ^SSM^^it-f F^*-^ 7 5SCJ;ot, TMRtfl 3© 
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5 tiS o 

, $|g^oI2lg^ : e , J £«©«&#& K: IS 5 & l 

©il$,^3 3Ai7lSf 3 3 C H©«3ttXSHf 1SHIC ±o T 
l3B4il6!^m4 4 ©JilttTfflftSnTV^. JitaTMR^^ 1 

3 «£#©m* * u ^e©M3t^^*> b < «mib^bj bfcss 
is nft^tu M©M#ttfc<k'3TM3nTv>*. 

20 y bMM-T*fc«>©MttM 83*«Atf7*3 = *A* 
^^«r^„ SSfcPVDttlCioT, i^^M^B 7 7 5 3 0 nm 
*V>TUV^57^f tiff > ^ft«S £ ck o T , tf y b 

25 a*»ja*r*fc»©i'3>* b^x* 9 4 sfsKi^nsi^T, 



WO 03/081672 



PCT/JP03/03712 



77 

$4|gil4 4fti*Xyf>^bT, ±K*«aM 7 7 £ ft 
•g- fc: If y h# 1 2 £ 3 -> ^0Iyf>^T s tt« fg 4 Ife^SI 

m^^WBlte3 0 4 th>^JHil 3 0 3<h©it#£T<Z>$! 

stts. b < taii 3 0 4 ih >*)vmmms o s t 

©*J|L*&»*JB304fc*lry:7Ji3 1 3tOi#^Oi 
j^SftSiSaa*^ h^t-^7 8 S$^^f^>o C © <fc "5 \Z 

u, ^jta^s 7 7 t!:nic»*sn*i*a**^ pc*- 

jV78St)5^feSiIi^^ 5 2 ( 5 2 a) ^*n«. 
-)V7 8 S £j&>&fc£«3lC$R*S&5 1 

n, KyMl 2 IC i«tlftJ8*»fcTMR*f 1 3 ©BB«Jg 
3 0 4 Hit$t5^t*^^?>' 

©7^1i£> ^3 4 EH©*3tXSIW1SHlC ±oT 

MRlfl 3, $4iiH4 4^i0TiOl)l[t *> 
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1 1 Jhfcl® 3 I&^]g4 3<D-3&£^bT, I±liC + ty^i3 
1 3 SRttfcTMRSRf 1 3#»«SftT^5. TMRl 

^ i 3^iit5S^itt*i3 o 5 &&xtm<b®fem 302 

^TTMRlfl 3tAM/Ull 6t*J-&bTlf^J:H 
fg$tlT^5. TMRif 1 30l^fe<fc^^©li^^f^ 

3 £ t wr^T 

JfcKI* *34BBBK:»*r<fc5Kl» CVDSI t < VDgC 
£oT, ±K» 3^14 3±IC±fHTMRif 1 3, /H 
Ift (Ha****") ««*5*Sii*HAtf^9Xvaft5"J3>* 
b < ttttfl5 7^5 nr> A IC <fc D £<Z)*6^i8l© 
Xy^^y^fcfr^, TMRlf 1 3 (DlJiC^ilD-'f F * 
-JV9 5Sft»*t5.^T, CVDSfeUUPVDSfci 
o T, ±ETMRi? 1 3 #£^5 IS 4 if&^]gl4 4 

i4|gl!4 4 £ £ & TMRlf 1 

3 C5S±lt^^$ntV^^ t ^^1 3 1 3 3r © tH £ it £ . 
#^72\ |34C0i:^ti5l:, ££,fc_hfBfg4#&iii]8l44 

£ o T , TMRlf 1 3 <fc B IB < * 3 Kl t? S> b^^^ 
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fcfcjfcb, tnttm^X. TMRlf 1 3±Ol5 5 \Z 

lfyMiiOB««4 5 t ft^J&f&o *6fcl^>f*i» 

Xs mmmv-i n^t-iH 5 s®i^®i4 %&mm 4 4 ic* 4 
m-ft^ u ^ > *> b < »»flsr;w5 ~* a v^fl 1 

| f 1 3 0*t^l3 i3fcIB*Ji304i©*16ifcR*© 

t t t%\zmmm 4 5 t ©ft® fci^m^^JB ft^*£ 

jn 8 s^f^t^. 

#CV>T, PVDStiot, ±I3BH^^45 t CD 1*3® & <fc tffg 
5*6 1* IS* 4 5* SKI, A U T ^ ;V (0^i£*f) ft > M*-fc£^* 
> (T i ) ft 5 nm©*Sfc*«bfc«, fcfc^* > (T i N) 

T > ± IB U 7 * & )V -t \Z , _t 13 IS it 4 5 trtftJffifc&tfckS 

\z\d v 1* a s 3^M^«7^a- 

x, mmmi 5 t «fc^u7^^^ft^i'^B»#**** 6&5 
t? y h $g 1 2 zmfoTZo 

fr\Z. I34E miZ^TX-0 IZ, PVDSlC-toT, _hfBSg 5 
^i!4 5J:(CH7M1 2 ft^-5i«M^^JS 7 7 ft 5 0 nm 
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ff 3. C If y bSS 1 2 ©±®:J3 itffiiJ® 

5 Ji7 7 £ i« S « * If" 8 S fc^s^sauK*** 

52 (52a) ##183*1*. u©J;5 Ka^**^ 5 2 <fc « 
MR|f 1 3 Ofiftl 3 0 4l:i^$t5Ct^t?f§©T,il 
10 ^HJcDfg 2 aft^^EU ««CD«3fi^J5fefc«** 3 

^BJ-T^o C dTTtt, «nB«14Hfc«k-3TKWbfc»2 at** 

tij8t©»2 ^«©j&jB<B«5tt:#i*&w*r. 

fg 3 5AHK*ti5l:,iB»3 3 A0 t^tlS{:*^T> 
15 ^4iiI^ft¥Wii#lUTTMR$f 1 3 

3 1 3£^ffl£i*£:^ PVDSlCiot, ^4|6iI44iSi 

t&SBSg 3 3BHKJ:oTll!»bfc©ti«K:l/T, A* U T ;* * JU 
(EI^itTK tf y Mg&7#j£*r ^Tctbom^U^m 8 1 , i«M 
20 1$17 Uitcl^tntfi^. 

>^T«, ±IB*»«*Ji 7 2 

sg 3 5Bitit<t5i:, mmunm s lte^ii 2*j 

25 f^$tl5iHl:> k'7Ml2 £itSj8E«Ji 7 2, 7 1 & «k 
l/iSll^lt-f F-^^-iW 8 StS^i^i^^S 2 (5 2 
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^flj-r^>« n^rra, Miami 5Bti?Tiwi/fci2i«^ 

7 £ T^J&T^ o 

^VitU V^77^ftitX7f>^Sittiot, TMR 
1 3©^^^y^Ji3 1 3 Hi^tS tf y Mfc^^t***: 

6^^LTiSlI$17 7 If y h» 1 2 £±fB@S$!*?r 

^ y yjS 3 1 3 *> b < J4B«J1 3 0 4 tS«PI*KW^tt*. 

lyf/t-yHT, tf y Ml 2 ©#J^tC^^Mlt-r F # * — 
9 7 S Sr^J&TSo £©#ft*BI1*-'r b* 9 7S«, 4> ft < 

t *>±mmmm 9 e ©ffl**«v^ m^a^is 7 7 ©fflt^sffl 
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mm 7 7 ^mmmv^ h^^-jh 7 ssi^nii^isf 

1 2 0«tt£l6ftK-0"r f^*--^ 9 7 s s^ltm**-* 

)V7 8 s wmmm^m 7 7tsi*t5J:5i:^iJsn«. n©£ 
^si^it^ 52 (52c) 

^ ^^-^7 8 S©3fc*S«©tt«fc** UB«2»ft^ : 6U8i 

E©&3gSifc©#tBfc:fcV>T«, £y MR 1 2 JfitSBK 
fg 4 m%^Wk 4 4 Oly^Ay ^ ft fx to *S* % JfifclSII^ b* 9 * — 
;V97Sft^^b, ^0^^4161:14 4©XyfA?r^*fJo 

7? & £ . 

ft « -r * o 

tf y 1 2 IJTMRlf 1 3 <fc K> fciPSJE < l/ 1 B 4 
44Sl-^>^bfcl, S&fc* Vf y Mil 2T©I4«1 
4 4 © IT Fx>y^>^ftff-5o 

813 7 B@l:iti5C j»»«3 3CHfc*oT» 

iftjUgW'tf-'f H9*->W7 8SB, t&IB^3 3AH715JI3 3C 
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i(:J:oT^ibfcIliI©flJ:^TMRi?l 3 fll 
3fi^<J|*tBK:JgJdc£n£. l! © i 5 1 1 T , tyb»12fc»a 
|$|7 7 tiSS^^^-^-f H *> * — ;p 7 8 St^^SiSI 
4>§§5 2 (5 2d) ^l)^Sn§. 

2 & e>fgi* s>n&tti«5S£fg 1 ^lof i^t^ii 3 ^ 5 2 

aj;H$^:a$i<TMR$f 1 3 <£> IB it )S 3 0 4\zM^ 

10 $t§:t^tf 5. 

^ ±m& smmommwy m»i 2Tst^f 

MfBil 3 5A0755^3 5 B0C«koTK§8tlt 

15 Efl52b, 5 2 c ©#ft*»5 2 s f )«t 5 tf 

y MS 1 2 4 mmWkA 40Xy?>^ttffb 

-Tic teams!-**-^ h*^*-jH 7 s£j£j&-r&o fg4$* 

25 1^,1138 A 0 75 3 8 CH©8IlSlfIBIfc«koTSIiW 
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3>^n 3 2##J«Snfc*2lft*lll4 2±IC, fg3*fe 

4 3 1 f a^^-HISf J«t5fc860i4 3 t 1 £3> 
^ # b 3 2^^^T^^2^>-7 ? -Y>^^^H^^^^"^> fe * 
©143 t 2 h&mf&TZo ^<£>^ -©143 t 1 , 43 t 2 
fi^tt?lfe«4 3 1 t»B» 2 7BHfc«koTKWbfc<0 

S„ tCCB, *2 7AH755*2 7EHK<i:oT»flUfcJ;5 

tznmmmmtemi&vfsi^o mmm4 3 1 ±©**ifcK 

I^IHtA'J7^^i^^i*^t, 14 3 t 1 F*&S«>&tt 
• ^fc^y-Flftl 1M43 t 2(*I&iS«>fctrl&27>5 i >f 
>#Ky H 3 3 £ £ jl* T £ o 

|27>r^>^/^yn 3l^I^^tlf:«l4 3 1 ±\Z 

m 3 mmmv-fflttezmmmi 32^ r;v5 = # 

(C±lBffiftK4 3 2 il9f>^«ltt**t8lll»>fTl 

3 mmm<D-m £tn2>mmm4 3 3 ^i^t§. -©^M4 3 
314, &\zj&j&2n%mj&M*&v>ffl$£&fr®ftz % • 

4 3 3 ©l*;f>^Sff^, »*&*'7-F*l 2 J:©IS«I14 
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&V>T> ±B«Pf 4 3 3 hflftfrO±E»iK 4 3 3 ±t, 

^mmmm 7 9 &m&v, ^m.itmm^^^^ - ^©^* ft 

*«*«W*te<fcoT\ *fcii:M4 3 3 icD^Jte^fift^^ 
7 9 ft**?"*. ^0^10^4 3 3 hrt©Tfift 

3ttiyf>y»*sn*. |p^4 3 3 hi^t:il 

§§5 3 <0fl!!M&#©$fc»SB 5 3 stt, iCf^Stl5TMR$f 
OBItJBfc**^* t ©^®©« SKTfcRt^n, » * b < 

lift IB £1 2 8CHfc«fcoTKWb/t©^BI#teb"C, ± 
1316^^4 3 2 ±te±B«** + * 5 3 SS^«4 3 4 § 
Mf&-?Z>o Z.<D£o\Z, MI4 31- 4 3 4 tioT»3tti 

143 j&t**ans. «v^t» 3 mmm4 3ci2 7 >fo^ 

#1 3 0 5 , Ift@^l 3 0 2 , b>^«l 3 0 3, 13 It 11 
3 0 4, *ty^!3 1 3ftTl«fc0)RCail/T««t5. * 
©t, huIB^2 8Di7ilf 2 8ElCJ:oTiKl,fc©t^t 
(D^PirX&fT^eii^ckoT, TMRlfU, TMRlf 1 

£ 4 %H14 4 , TMRif 1 3©*tf^l3 1 3 fctttti" * 
Ify Ml 2 f dtf fig$n§. 
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m\z&f&"r %m&iz\*. ±mmmm4 3 2 $»j*i&ttntfj;^. 

^©^©r/P^XteifBlftBJbfcffiOT&^o 

kubjb i 7HtioT»«t&i4 i^^^u mm i §n 

ttgB£ 2 7 A 0 75 SKI 2 7 B Hfc «k oTRS b «fc 5 , 13 

mmm4 3 ©-« t^§^i4 3 1 ic^^ii*?- p* 1 1 

10 ii27>f^f>^A7 H3 3t^^^t§. O IR » » & 
«7 — F«l 1 ©li/fA'^^Jifrt)^^, bfe^oT, 3t Jfc 4 1 

CJCfi!lM©^tC^^$tlS, *©«, H9fBm3 8B 0 7^; Mm 3 8 C 

15 g * ff cfc . 

*•©»*, $3 9Hl:*tJ;5l:, ##&#»7-l*»i l ©T 
§§) 5 7 #»Jfc£ft, »#ji^7-H»l 1 tTMRlf 13i 

©Mfca^*** (^2i$iff^) 5 3^«sns. ±B» 

20 1 S&3ii€il*3§ 5 7©M^te#£&^ , 7-Fi££l 1 _t®£H#© 
$fl 3 ©{llHIUcfi 3 ^ifiJ^4 3§^UTf^$n, -^©^fc^ 

5 3 s«s«rsB^3«^^ ; eu^e©«3t*^ , T?ittWbfcatm 
5 3 tmt&izmj&z n§ . ^114 3 2 *jgj&b& 

25 v>. £©»£•«, & i 5 7 ©#JM8B#© 5 7 

S fcS*2«3itm*&5 3©i£«j&*&*a£nfc#iBfc:igj££n*. 
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Jg©^©§l3£;£*fe£^T o 

Mta^ 2 7 A^ftSfg 2 7BHlC«koT«Wl/fc<fc5t, f 3 
||i4 3CD-gP^^«>i^i^M4 3 1 f 1 

J17 3 £«*ri5bfc«* MI6 Uf^U^ -t©«fg2?>"r>r 
H 3 3^^^$n^^F*3®^^l^6 1 Id 3 > * # h 3 
2K:fflC*MPSP6 1 h§l)$t5. £©Hi§ 6 1 h te> 161 
MS 7 3 $IIlTl)iE$n5 £ b ^*», ^jti&^JB 

7 3*iaua:<Tt)j;^. ^©^, F**»rt*r 

3fc«>©B*ttttJi 8 1 *J*J*f %o H £Tte US I B Sf£ 2 7 A 0 75 
xy^/ty ^ttffJbfcv*. bfe^oT, S&mii*^ (fgUKfc* 

mm 6 i s^bx^^^n^o — mmm6 i^m^,^nx^ 

^^h32l:ii^n§. fc*5» !Pl62h 7 3 

M 7 3&frlsTX>?P b 3 2 £ }g ^ £ *l £ ■> ^Ol, til 13 fg 3 

8 b m 7b m m 3 8 cm-emwvtz(D tmwtfcit&mm4 3 2 £ 712 

^©tt*, ^4 0 0 fc^T <fc 5 fc, ##&*»7-F*l 1 ©T 

+ « cm 1 mMm*m) 5 7^i^sn, »*a* i 7-p«i 1 
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iTMRlf 1 3 fc<DIW (i2l$i^^ 5 3 ffi 

fcf&lsnZo ±IBH 1 MI^^S 7 ©«Sff^* , 7- F« 

^j&stu ^©fts^5 3 s ttWBBsBa^uSEBoBaft* 

BBa-oftBtt 5 7 s \zm 2 mmm*® 5 3 (D&m&mmzn 
# , ^^^o5^4^^^ ; eu^a0^B^fe^^^^3^jg 

i^BJi-^,,, JiCTftt, HB*1 9BfcioTBWl/fci4ift^ 

;eu&«©B3^ifi©5BB©ft5t2r&£^*3"» 

J|4 1AHfc*rJ;5IC,fltllJI2 8AH*±tf*2 8BHfc 
t kotljiKlfcIg^fToT^2 ifl4 2 ±fc1*fc**B*> 

(B 1 MJ&M*&) 5 1 fcjS«Scfctf«If*H 

b 2 «ii4 2 ±^> i , mi H3>A 

B&ftSf&*IK4 3 1& 7#/&T£o H HTftt, ^0|feii4 3 1 
^©^> flS^»««W*fc«fc^^-' £©*&*«* 4 3 l^I^^fi 

-fb-T^o *■©», BlBtfltB^BB 1 ©<l<]^g|$#©ftSS& 5 1 s 

^$fes^j^4 3 1 mm\zmm^nx h &\,* 0 

*■©&* ^4 1 BHi:^T<t5fc, ^3 8B0!CJ:oT^iL 
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femmm4 s 2&#jfc*r*£*»©xg&fr;s.fc£<fcv>. tz&. mm 

Wk4 3 2 Um&VtZ< t%£^o ^(Dfts&mg&frV- Fill 
5 1 5&S7#f&£n, ♦#^*. , 7-H^l 1 tTMRlf 1 3 

i©i«»c«^**s cm 2i$t^s) 5 3^fsfe$n5, mi 

5 1 (DMmi&frfe* ##£*«7-l«ail 1 ±®<fc D T 
MRlf 1 3#JiC^l^ttlb/c^^^^^$tl> S§2 5 
3©«©ftl«5 3Btt, MISS! 3 U ^«©^5t^^ 

©7^1i£> ^42 B©jR3SXg»r®BIK:«fcoTW9!*rS. 21 21T 

% © 5£ II © S£ it ^ & * * T o 

M fB $g 3 1 AB^itF^3 lBH!C«fc^TBi^Ufc©tra«l 

tC, ^2|g|i4 2±fc, 3 'f Ftf * 

-;V7 5 S m (UMi^S) 5 1 tt*> 

fc, ^©11 MJ&m*m 5 1 9 2 

^ H ^ ^ _ ;t/ 9 i s&frvxm%.nz>w%&fr r 7-\ i Bi 1 
ii4 2 »#&* , 7-FiRi i , mi 5 1 , m 

i!4 3 1 Sr^/fc-TSo ::TB, uOii!4 31tt,ill 
$$tt)^5 1 «fc 0 %>» < & £ cfc "5 &J¥£ o 
^WiMift^oT, c©»|!4 3 1 3fc® . 

5 i ©««»»©*** s i s ifim.rn.rn a 
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^r<D'&, m 3 8 BHfcioTSii Ifcl6lll4 3 2 
&«©Ig&fr*.#«fcV>. ^114 3 2 \%W&.Vt£< £fc 

«fcV>, *-©»*> S§ 4 2il:^tj;5t- »£&* , 7-F«l 1 
5 ©Tffi* J; 

5 1 *t»J«*n» t*a*7-F«l 1 tTMR*?l 3 
fc©Wfc«J|t*** (* 2 53^lj^$tl5,^l 
ISI^^ 5 1 7- 1 1 ±®«k 0 T 

MR|f 1 3#Jfc^^Wbfcft11td^J6&£*U fg 2 MilC* 4> 5 
10 3©filfi©^«ff 5 3 s tt, t&fB*3*«* ; EU««©«3ft2rtt 

-dam bfc«3K& + » 5 3iHI«fc^Sn«. 

a. Mis £12 2ii:<fcoti^bfci5ii^ ; e'JiS©^i^ 

15 ffi<D&m<D&1&Jjfe&^To 

143 Hfc^ti5 id, MlBJg 2 7 A El 75 SIS 2 7 EH, Mf3 
|2 8 A 0 75 MSg 2 8 E Hl?fc«fc tJTRM U&© t H«fcUT, 

& , »#&*«7-Hlil 1 ± lC , X^-;f>^if TMR 
20 m?l 3£, MA«ISE#©»5i*^K:«fcoT^^-rn^«fcV>. 

* y — F IS 1 HI iQTMRIf 1 3 fill id & * tB b Si id 
J^^^n, ^©ft$« 5 1 s tt, TMR^^l 3©fBHJl3 0 4 
^t«;y|3 1 3©*®©iK3ST!Jgj£*r£££# t *rte , 'C* 
25 0 , #l7Lfc£ h >^;V*6*« 303<hf31S:)f304 t ©#®fr £>IB 

ft B 3 o 4 t^t y ^1 3 l 3t©^®^T©iif^<t-r^Ji<t 
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#ff*bV>. 1$!*^ 5 1 OftJgflS 51siTMR|f 

1 3 ,i:©]?gmte> l$i4>^ 5 l (Dftffim 5 1 sl:I*$tfct 

W^LJi^omHIW: 2 0 0 nmg(Ttt5 II 

j£©^8I©sjb#*££^t, 

S§51*,MfB^31 A@75I^ 3 1 BBfc<koTK9§Ufc©£ 
Wi:Uf^t§. Hi 2 i!6^M4 2 1CI511$1 

7 3*5<fctf*ft*JK9 2^bTlta*7-FIl 1 tfJBricS 
nsttfet, tfji^^-Fil l©Jgg&fc$&^$l9 2^r^b, 

• ta^y-K*! i<DffiUfifcife»JK-y--f f # * 9 i s & 

#7- F» 1 1 X-f y^>irm=? 1 4 , TMRlf 1 3 

H©$m^*fe 111^^5 1 ©«©*«^ 51s 

t m u © &m \z & £ n & o 



6 J&HC* =e U ©SI 1 HJ6©?BSB©«5i:#ifc&afc9J'r S. & * - 
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#£&# , 7--Fi»l 1, 7s 4 vT-ytfm^ 1 4, TMRlf 1 
3, TMRlfl 3 4^HI4 4#£, #y^L«K#©^ 

«b&«»2rifeT!#J*bfc«* MfBB3 3BiWl^3 3 C ®lC 

?§«jg 7 7 t^nic^M^n^^M^^^-r f**-;v7 8 s 

fc, I$I*^5 2 OKiMtt, If?Hl2J;DTMR*? 

1 3Hfc?!*lHb&tt«fc»*Sn» ^ SB 5 2 s K*> TM 
R$?l 3 ©1211 JS 3 0 4 £ h >*)VmmWk 3 0 3 tO#I© 

15 3 £ IE it S 3 0 4<h©#®#>£12iiJf3 0 4 t^t-y^i3 1 

5 2CD5feiQg|55 2 s iTMRlf 1 3<h©miH«. MJ&M*^ 5 

2 5 2 s te$||*£i3:&miffi8J|C*<iB«Ji3 0 4l:i»* 

<fc < mt zmm fc-r*&s#* v > 2 o o n m 

20 KTttS^t^S^^- 

±B«»^rj*fc *n«, 7 7 t i^^a^-y-^ f * * 

n, if v M* l 2iiJ;?.li&?M»i:TMRif 1 3 ©SBitJl 

3 0 4 - t^Tt§. 

25 £fcte>i!&fa!£34AI37jM3il34 E«tJ:oTRIil/fcM 
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ace, *»?H0* 6 u 2 mm 

»*&**7-F*l 1 , X'fff^^ 14, TMRlf 1 

3 , tmri^i 3 &mom 4mmm4 4^&, 

B^bfcm^^i*T^^Ufc^>Wf3^3 5AH755I3 5BHK 
10 ioTRSt&fil^SCJ; D , If y 1 2£?£j&-r£££fc 

t'yMu ©t® 72, t-^Mi 2®±i 

7 7 zm&v, 2 e> ^ t* v vm \ 2 ©«isfcwa« 

If- H^^-JW 8 S^t^^T^o ^©i5l:l/T, ii& j§ i& ^ 

172, 77 tnn6ic»8sn«i«iii*U''f h^*-^? 8 

15 S + » 5 2 ( 5 2 b) 

ClOiJji^i*©*^*)* a^S^^ 5 2(D#J^©$fe^lfU5 2 s 

±E«5ft^»lC«tnH:, 7 2 , 7 7 -f 

fsE^ti, If y Mi l 2 i:<k5««i!&iIWi:TMRif l 
3 ©IE 11 )B 3 0 4 tI'f^t5J:td?*ef 5. 
^ic, 6 * U «8«©«a^ttK«*» 3 

25 6 I^^tU ^S©^ 3 ^Jg©7#^©M5t^^*^^^^» 
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3, TMRlf 1 3 Si^4«il4 4^£, #1 
BJbfcSJ5t^ST^^bfem,MIBm3 6 A EI 75 36BiC 

b, £ z> \Z M y YU\ 2 <DMW izmmWkV't H V * -)V 9 7 

-;W8St)il^feSifI'fS 5 2 ( 5 2 c) ^^^"T^o 
iClil^SOi^fe^ l^I*^ 5 2 0#JI©JfeSi5 2 s 

-JV7 8St)l^ft5i$I , l I S5 2 \Z& Q «ft HI 

n, 2fci«Ii*»*»CTMR#?l 3 ©IB 1tS 

3 0 4 Kllfc+Stt* E 

jgjL _t , i» 93 u «fc 5 \z *m m o m i m.% * =e u £ * £ «fc *t # - 
mil + entvit, fg iE«©flnis^^^snfciftSJ8 
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J5££#TffffitefcD,«f*«i«©teW#ign£££fcfc&2ffiai 
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±|Eff£ 5 M%* * U £l52fttt> 4>&<<h*>, 111 

<DMm\zmf&is nrcusmmmm <D'pfe< £^ — ^\tmimm^ 

is to gam i a^c* ^ u £ r$i&£$}:Pii^# e»n^>o 

±fagi 6 mm<* ^ u sutm*, m2S3^(c, m2 

MM<Dmizmm.ffimmfrZfc%MJ&M*M&mtf*>nT^T,$& 
2mm<Dmm\zM&zntz.Mm.mmmo'pu< — 2 
20 mm <fc 0 h >*)VMm,t&mm?wizm&m vt^^m\z^m s n 

mi. m 2 3$ cfct^ig 4 & big 6 mm.* =e u Sj«fc*vi 
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st, « i B**»j*i/fc*fc* &imnt h 

« 2 ^ * * * ® fc » * <k < * * ^ * - # T # * * * ® ^ 1 M 



WO 03/081672 



PCT/JP03/03712 



99 

ii& © ffi m ® * <fc b > *)vm^.m.$iM¥\zft\*i'? si t nfctt 
mom izmmmmmfr e> ^swii'ssfjst sisst^., 

t>, Mian i u ^«om3g^^<hi^ii^5^im?r#^ - 

£ # T # £ o 

15 £^T#£o 

fill, I2*j;^i4^^bI6l^/ ; &'JiSOgS 

^j&^&^Tte, mmmmm tfg imm*> u < «fg 2 mm torn 
\zmmm&i&i&~?z>m&-?&^T%, tn^ncomm,^^ u mm 

20 
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i . mi mmt s 

^^nfct>0D-r>ttrfami@3^tMiBm2@a^i:(D^^^^^h 
^ ^ u ^ m \z & ^ x , 

3 . ttriaamm^gi tmmm 1 iB^^oF^^*fe^m^^^^n 

6 o 
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t-r zm&onmm 3 mmMomm.* * u mm. 

5 . n 1 esffii t > 

mmmi 2 iB^t, 

we* 1 e» ft* Maam 2Bifcift»fc* 

iHisnfc Mian 1 sb*i 2 m^t v&mmmiz. h 

7. MfBSI3Ljfl*^£Mfafi§2 SB ft £ © IRJ J* £ n 

fi o 
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9 . mi Mmt. 

10. mi t> 

M^nfe%0DT>HGfBmiBB^«hBtfSBm2 15 Hi £ © 3£ ^ tW- h 
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^tu it. 

10 m 8 St®**©*^;*^ U SSo 

1 3 . MfBfg 1 ^^m^^^WfB^ 1 E»i©Wfc 

14. 81 1 @B8£ £ > 

15 tatBfis i mmtftft&}\~&M? %m 2 ib^^> 

to ism 1 B«©«1B C»*«nfcjlllB»a»*i©^«t < t 
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16. % 1 @3H i » 

mam i sa^ 

^ « *t Sg -ffe: *T S Jl S ffi T * ffi * ffi ft *t~ S T © «8 ^ 

17. mmms&m*®te^ mmb >*)imm&in.m?m<Dwtm 

1 8 . Mfa^^^^^-i: WS3^ 2 BJ» © IB IC 
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u mm. 

19. 

20. s& i oiis^^t^iet^ 
mm b > * )imm.m,&im^ tm^M^&m? % % vr~mm h 

tu IB Igl SB^^Mfi'J®^* tXMSB h >*)VmfS,& 

2 i. mmnmmmm & mm v >^)vmm.m.mm^m<Dmmm 

1 mmmm^hmm-r^ z. <h*#m trzm&vmmig 2 0 jusb 

2 2. iffiSBi*&a*JB** M?BfS liiK»UT*iI*^t 
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23. mmmmmmm sgib b >*)imfs.&ztim : ?M<Dmu 
2 4. mi <Dum&i&j&-?z>tn£* 

25. tunas a «riE b ^^JK&J&iffiSK^WoiilrtB 

2 6. mmm%immm*. mmm 2um\zMvxmmm^^v 
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2 8. ^lOfil^f^t^Iit. 
5 b. , 

v > * )vm%&mm^ t.m%m\z&m^ % % <»x v 
> * )vm^m,mm^ * m \z v x it tern i mm t iz&mr 

io ttiBB i sa^^^^u^^^^ 

15 2 9. ^KDES^i^t^lSi. 

m tmnmizmm^ntc b > ^jn^n^if^^^t &x@ 

2 mMZT&l&'f &X© £ 

25 ^mm^ x© 
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3 0. MISS 1 Illt^Oilii^i^^ Miami @a^uc# 

3 i. taia^ i mmvmmm nz>mmi% i 

3.2. Hfttam 1 mMM^^<D^mmmm mwm iuu\z-n 
33. m 1 ©E«ft&JBj£*r *xg£* 

^^•ajfttt*** Wick "CMC* 1 B«iSt#»^**^ 
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m * * * & & ? % x ® * ® *■ - 

3 4. MIBl^^a^S^MSSh >^;V^^iS^L^^#J^*tff3m 
1 B**Wfct>»J*T* C <h£#tfc£T£ii^<E>«5fflli 3 3 «C 

3 5. 01 0)SBi^^^t^I®^> 
^ € M & t Z> X U £ > 

t Miaul 2 v Mia h >*;v«scjs#t* : ?«fc£ 

36. MtE^MM^is^> ttria h >*)\,mm.i&$i%*we)mm 
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37. tammmmmm mtzm 2mm^^ vxmmm^^v 
s 38. mmmmmmm*. mm h >*)vmm,&ttim?m<Dmm 
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